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Abstract- Endophytic fungi isolated from four different populations of Urginea indica are  reported in the present report,. The plants were 
collected from 4 different localities which includes Seethampundi (Tamil Nadu), Yediyur (Karnataka), Allepy (Kerala) and Udupi 
(Karnataka). It is an important medicinal plant found distributed in India, Africa and Mediterrean regions and widely used for the 
treatment of Edema, Dropsy, Gout, Rheumatic pain, in treating cancer and as cardiac stimulant. Plant portions viz, pseudostem, outer 
sheat, inner leaf sheath and root parts were inoculated on potato dextrose agar medium amended with chloromphenicol. The presence of 12 
endophytic fungi belonging to Hyphomycetes and Coelomycetes were identified from U. indica by means of morphological and cultural 
features. Sterile forms were common to the host. A total of 6 fungal species viz. Acremonium, Aspergillus niger, Cladosporium, Curvularia 
lunata, C. brachyspora, Penicillium species belonging to the class hypomycetes were identified. Collectotricum fulcatum, C.gleosporioides, 
Phoma spp, Lasidiploidea theobromae, Physilosticta belonging to the class coelomycetes and some sterile forms were recorded. The present 
study provided a clue that the existence of endophytic fungi in U. indica and it can be of great importance if further studies conducted on to 
elucidate their role in the host plant and for bio-prospecting.  
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I. INTRODUCTION 
  Urginea indica a bulbous plant commonly called Indian 
squill   widely distributed in the regions of India, Africa and 
Mediterranean regions of the world in plains and in dry hills 
of the lower Himalayas. U. indica commonly called as Indian 
Squill is a geophyte with a big bulb which is round or 
obconical in shape creamish, leaves basal, linear lanceolate 
with acute apex cauline, inflorescence one long spike per 
plant with flowers which are dingy brown in colour. The 
plant appear only after first shower the underground bulbs 
dries up completely only to reappear again in the next 
favorable period.  The plant is also found growing in remote 
terrains Shiva kameshwari (2004). The bulbs and roots are an 
excellent source of medicine with pharmaceutical 
applications. It is used as anticancer agent, cardiac stimulant 
in treating edema, dropsy, psoriasis, gout, bronchial aliments. 
The active chemical present in the plant is bufadienolide, a 
glycoside which acts as cardiac stimulant (Deepak and 
Shivakameshwari, 2003). The 29 KDa protein isolated from 
bulbs of U. indica acts as anticancer and antimicrobial agent 
(Deepak and Shiva kameshwari, 2003). It is also used in 
Ayurveda, other classical uses of the bulb include the 
application of bulb powder topically to the warts, roasted and 
crushed bulbs to corns on the soles of feet. The extract 
showed hypoglycemic activity and also active against 
Entamoeba hystolytica strain (Khare, 2004). 
   U.indica being a plant with high therapeutic value offers an 
excellent source of material for future medicinal applications. 
Plants may serve as a reservoir of large numbers of 
microorganisms known as endophytes (Bacon & White 
2000). The term endophytic fungi refers to an organism  
which lives within photosynthetic plant tissue by forming 
symbiotic relationship with host and has no harmful effect to 
the host plant (Arnold et al., 2000; Shekhawat et al., 2010; 
Saithong et al., 2010; Wei et al., 2007). They inhabit plant 
hosts for all or part of their life cycle. They colonize the 
internal plant tissues beneath the epidermal cell layers 
without causing any apparent harm or symptomatic infection 
to their host, living within the intercellular spaces of the 
tissues and its seems that they may penetrate the living cells 
(Strobel, 2003).  There are about a million endophytic fungal 
species present in all plants (Shekhawat et al., 2010). These 
endophytic fungi were involved in defence mechanism and 
other essential secondary metabolites are produced and were 
able to induce to enhance the production of plant secondary 
metabolites which are source of very important chemical 
constituents for plant defence as well as pharmaceutical 
industry (Arnold et al., 2003; Selvanathan et al., 2011). Most 
of the medicinal plants were exploited for the occurrence of 
endophytic fungi from various parts and were exploited for 
bio-prospecting purpose (Strobel, 2002; Krishnamurthy et al., 
2008; Khan et al., 2010). Endophytic fungi protect their host 
against insects, pests, pathogens and even from herbivores 
(Mainowski & Belesky 2006). Medicinal plants are reported 
to harbor endophytes (Strobel, 2002) which in turn protect 
the host from infectious agents and survive the plants from 
adverse environmental conditions (Dandu Anita, Tartee, 
Vijay Etal, 2013). Several studies on the use of bioactive 
compounds from endophytic fungi have been reported. 
Endophytic fungi are able to produce antimicrobial, 
anticancer   such   as  Taxol  (Walker and Croteau 2001)  and 
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antimalarial activities (Wiyakrutta et al. 2004).The diversity 
of endophytic fungi, their population dynamics, their role in 
plant growth, plant health, their distribution in the plant, the 
secondary metabolities they secrete and their potency to 
produce novel compounds, within plants (Tan & Zou, 2001) 
have formed an alarming aspect in the present study. The 
Endophytic fungi isolated from Chinese medicinal plants 
contained diverse bioactive compounds which were used for 
therapeutic purposes (Huang Et al 2008). The present work 
aimed to understand the diversity of endophytic fungi in four 
different populations of U .indica collected from various 
localities. 
 
II. MATERIALS AND METHODS: 
 
Collection of plant materials:  
   Bulbs of four different populations of Urginea indica were 
collected from different localities which include 
Sithampundi, Yediyur, Kerala and Udupi, and plants were 
grown in Urginea germplasm maintained at Department of 
Botany, Bangalore University, Bangalore. Plant parts such as 
leaf sheath (outer and inner layers), central disc (pseudostem) 
and roots of different populations were used for the 
investigation of endophytic fungi. 
Isolation of Endophytic Fungi: Endophytic fungi were 
isolated by following methods employed by Hallman et al 
(2007). The samples were washed in running water and 
surface sterilized with 2% Sodium hypochlorite solution for 2 
minutes followed by sterile distilled water and blot dried on 
sterile tissue paper. Sterile explants were cultured in Petri-
dishes containing potato dextrose agar (PDA) medium 
supplemented with Chloromphenicol (4mg/ L). The Petri-
dishes were sealed and incubated at room temperature 
(28±2˚C) for 15 days under 12/12 alternative light and dark 
period. Fungal growths growing out of the explants were sub 
cultured on separate PDA plates as mentioned before and 
used for the identification. The classification of the fungi is 
adopted from global biodiversity information, facility 
(GBIF). The colonization frequency (CF) percentage of 
Endophytic fungi and Relative percentage occurrence, of 
different groups of fungi (RPO) were calculated using the 
method employed by Kumar & Hyde 2004. 
Colonization frequency:- 
 
CF% =    No of species isolated       x 100 
                No of segments screened 
 
Relative percentage occurrence (RPO) of different groups 
of fungi:- 
RPO = Density of colonization of one group x 100 
           Total density of colonization 
 
III. RESULTS 
Population 1:- 
  In population 1 (Table 1, 5 &6) collected from 
Seethampundi, a total of 114 endophytic fungi were isolated. 
In stem among 35 isolates 9 different taxa of fungi were 
isolated, 6 from outer leaf sheath, 4 from inner leaf sheath 
and 10 from roots .Percent colonization frequency is more in 
stem 25.7% followed by roots 10% and leaf sheath 5%. 
Relative percentage occurrence of endophytic fungi (table 6) 
in stem is 40% in which many of fungi belong to 
Hyphomycetes group. 62.96% sterile forms are found in 
outer leaf sheath. 66.66% sterile forms are found in inner leaf 
sheath. 42.5% dominate hyphomycetes are found in roots. 
Population 2:- 
   In population 2 (Table 2, 5 &6) collected from Yediyur, a 
total of 124 endophytic fungi were isolated from different 
parts of plant. 10 different taxa of fungi from stem , 9 from 
outer leaf sheath, 4 from inner leaf sheath and 10 from roots 
have been identified .Percent colonization frequency is more 
in stem 28.57% followed by roots 10% and leaf sheath 7.5%. 
Relative percentage occurrence (table 6) in stem is 47.5% in 
which many belong to Hyphomycetes group. 61.76% of 
Hyphomycetes are found in outer leaf sheath. 50% 
Coelomycetes are found in inner leaf sheath and 50% 
Hyphomycetes are found in roots. 
Population 3:- 
   In population 3 (Table 3, 5 &6) collected from Allepy, a 
total of 105 endophytic fungi were isolated from roots, stem 
and leaf sheaths. 4 different taxa of fungi from stem , 6 from 
outer leaf sheath, 3 from inner leaf sheath and 10 from roots 
have been identified .Percent colonization frequency is more 
in  roots 12.5% followed by stem 11.42% , inner leaf sheath 
5% and outer leaf sheath4%. Relative percentage occurrence 
(table 6) shows that sterile forms dominate in stem 47.5%, 
outer leaf sheath 59% and inner leaf sheath 80% and in roots 
39.58%. 
Population 4:- 
   In population 4 (Table 4, 5 &6) collected from Udupi, a 
total of 86 endophytic fungi were isolated. 5 different taxa of 
fungi from stem , 3 from outer leaf sheath, 4 from inner leaf 
sheath and 10 from roots have been identified .Percent 
colonization frequency is more in  stem 14.28% followed by 
roots 12.5% , inner leaf sheath 5.33% and outer leaf sheath 
2.5%. Relative percentage occurrence (table 6) in this 
population is dominated by sterile forms. In stem 41.66% of 
sterile forms, 63.63% in outer leaf sheath and 55.55% in 
inner leaf sheath, whereas in roots the percentage relativity of 
Endophytic fungi in Hyphomycetes group and sterile forms is 
40.47%. The identified species of endophytic fungi mainly 
belong to Hyphomycetes and Coelomycetes group. The 
isolated genera of endophytes in four different populations of 
U. indica are: - Acremonium, Aspergillus, Cladosporium, 
Curvularia, belonging to Hyphomycetes group. 
Colletotrichum, Phoma spp, Lasidiploidea, Physilosticticta 
belonging to Coelomycetes group and sterile form. 
 
Hyphomycetes 
 
Aspergillus niger: Colonies spreading rapidly with mycelium 
white to dark brown to black or purple brown conidial heads, 
conidial heads globose, radiate, conidiophores arising from 
substratum varying 200µm long and 20µm diameter smooth, 
vesicle globose, Phialides borne directly on the vesicles.  
Curvularia lunata: Septate brown hyphae, conidiophores 
borne on the tip of hyphae in clusters which are simple  
branched and are bent at points where the conidia originate. 
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The conidia were 8-14 x 21-35µm in diameter, pyriform, 
having three transverse septa and four celled. The central cell 
is typically darker and enlarged. The swelling of central cell 
gives the conidium a curved appearance and most of the 
characters reported by previous works were consulted to 
identify the fungus (Sutton et al., 1998; St-Germain et al., 
1996; Larone, 1995).  
Curvularia brachyspora: Rapid growth of pigmented 
colonies observed on culture plates. Conidia are transversely 
septate, four in number, slightly curved with an 
asymmetrically enlarged darker central cell (Arora and Jone, 
1997). 
  
Penicillium spp: Colonies are 26-32mm in diameter, radially 
sulcate, surface texture floccose on PDA, and volutinous at 
margins, conidiogenous cells are light to moderate, grayish 
green, exudates clear, conidiophores arising from subsurface 
hyphae, stipes 150-300µm long smooth walled, biverticillate 
with 3-5 divergent metullae in a whorl. Metulae usually 
uniform, 13-20 x 2-6µm, bearing 6-10 phialides, conidia 
globose to subglobose, 2-5 x 3.0µm in diameter, smooth 
walled and were produced in long chains. 
Coleomycetes 
Collectotricum fulcatum colonies grayish white with sparse 
aerial mycelium and small dense felty patches, conidial 
falcate, fusiform apices obtuse, sclerotia absence, Appresoria 
sparse, medium brown, clavate or circular. 
Colletotrichum gleosporioides:- Colony margin entire on 
PDA, rarely lobed. Conidia were straight, cylindrical, apex 
obtuse, base truncate and measured 6-25 x 4-6µm in size 
(Cano et al., 2004).  
Phoma spp: Colonies are spreading, greyish brown, powdery 
and produce large, globose, membranous-leathery, darkly 
pigmented, ostiolate pycnidia. conoidia are produced in 
abundance within the pycnidia on narrow thread like 
Phialides. Conidia are globose to cylindrical, one celled, 
hyaline usually extruded in the slimy masses from apical 
ostiolate. 
Lasidiploidea theobromae: Colonies are initially white, 
becomes dark-grey to black with dense aerial mycelium, 
ostiolate pycnidia are formed of 1mm dia. after 25-30 days. 
Mature conidia oozing out as a black mass from pycnidia 
were oval,16-23x8-11micro meter, dark brown, median one 
septate with longitudinal striations on the conidial wall. 
Immature conidia-hyaline, aseptate and without any striations 
with similar shape and size to mature conidia. Paraphysis 
septate (Burgess et al 2006; Alves et al 2008) 
Physilosticticta: Pycnidia containing aseptate, hyaline 
conidia that are covered by a mucoid layer bearing single 
appendage. Conidiomata, spermagonial pycnidia immersed, 
sub epidermal to erumpent, unilocular, rarely multilocular, 
glabrous, ostiolate, dark brown. Conidiogenous cells discrete 
producing macro-conidia and spermatia. Conidia ellipsoid-
fusoid to obovoid/ovoid, rarely sub-cylindrical, aseptate 
broadly rounded at the apex, often tapering towards base, 
unicellular hyaline, smooth walled, guttulate to granular 
bearing mucoid apical appendage. Spermatia hyaline, 
smooth, granular, subcylindrical / dumbbell shaped with 
rounded/blunt ends. Ascomata pseudothecial, globose to sub 
globose, brown to black, unilocular with a central ostiole. 
Asci bitunicate, fissitunicate, clavate-subcylindrical. 
Ascospores bi-tri seriate hyaline, guttulate-granular, aseptate, 
ellipsoid, smooth walled surrounded by a mucilaginous 
sheath. 
 
Table: 1 Colonization frequencies of endophytic fungi 
isolated on PDA from (Tamil Nadu) 
 
Sl. 
No 
Endophytic fungi % Colonization frequency 
  Stem*  Leaf 
sheath ** 
Leaf sheath 
*** 
Root 
1 Acremonium 4 2 - 3 
2 Aspergillus niger  2 - - 5 
3  Cladosporium  - - - 3 
4 Curvularia lunata 3 1 1 - 
5 Curvularia 
brachyspora 
2 - - 1 
6 Penicillium species 3 1 - 5 
7 Colletotrichum 
falcatum 
    
8 C. gleosporioides - - - 1 
9 Phoma species 6 2 - 3 
10 Lasidiploidea 
theobromae 
1 4 2 1 
11 Phyllosticta 2 - 1 3 
12 Sterile Forms 12 17 8 15 
 Total number of 
Isolates 
35 27 12 40 
 Total number of 
species 
9 6 4 10 
*-central disc (pseudo stem), **-outermost layer of leaf 
sheaths, ***-middle layers of sheathing leaves 
 
 
Table: 2: Colonization frequencies of endophytic fungi 
isolated on PDA from Yediyur (Karnataka) 
 
Sl. 
No 
Endophytic fungi % Colonization frequency 
  Stem*  Leaf 
sheath ** 
Leaf sheath 
*** 
Root 
1 Acremonium 2 5 - 8 
2 Aspergillus niger  4 3 - 5 
3  Cladosporium  - 3 - 3 
4 Curvularia lunata 5 3 1 - 
5 Curvularia 
brachyspora 
3 5 - 1 
6 Penicillium species 5 2 - 5 
7 Colletotrichum 
falcatum 
2 - - - 
8 C. gleosporioides - - - 1 
9 Phoma species 6 2 - 3 
10 Lasidiploidea 
theobromae 
1 4 2 1 
11 Phyllosticta 2 - 1 3 
12 Sterile Forms 10 6 2 14 
 Total number of 
Isolates 
40 34 6 44 
 Total number of 
species 
10 09 4 10 
 
*-central disc (pseudo stem), **-outermost layer of leaf 
sheaths, ***-middle layers of sheathing leaves 
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Table: 3 Colonization frequencies of endophytic fungi 
isolated on PDA from Allepy  (Kerala) 
Sl. 
No 
Endophytic fungi % Colonization frequency 
  Stem*  Leaf 
sheath ** 
Leaf sheath 
*** 
Root 
1 Acremonium 3 2 - 3 
2 Aspergillus niger  - - - 5 
3  Cladosporium  - - - 3 
4 Curvularia lunata  1 1 - 
5 Curvularia 
brachyspora 
4 - - 1 
6 Penicillium species - 1 - 5 
7 Colletotrichum 
falcatum 
- - - - 
8 C. gleosporioides 1 - - 1 
9 Phoma species - 2 - 3 
10 Lasidiploidea 
theobromae 
- 3 - 5 
11 Phyllosticta - - 1 3 
12 Sterile Forms 17 13 8 19 
 Total number of 
Isolates 
25 22 10 48 
 Total number of 
species 
4 6 3 10 
*-central disc (pseudo stem), **-outermost layer of leaf 
sheaths, ***-middle layers of sheathing leaves 
 
Table: 4 Colonization frequencies of endophytic fungi 
isolated on PDA from Udupi (Karnataka) 
 
Sl. 
No 
Endophytic fungi % Colonization frequency 
  Stem*  Leaf 
sheath ** 
Leaf sheath 
*** 
Root 
1 Acremonium 4 2 - 3 
2 Aspergillus niger  2 - - 5 
3  Cladosporium  - - - 3 
4 Curvularia lunata - - 1 - 
5 Curvularia 
brachyspora 
2 - - 1 
6 Penicillium species - - - 5 
7 Colletotrichum 
falcatum 
    
8 C. gleosporioides - - - 1 
9 Phoma species 6 2 - 3 
10 Lasidiploidea 
theobromae 
  2 1 
11 Phyllosticta - - 1 3 
12 Sterile Forms 10 7 5 17 
 Total number of 
Isolates 
24 11 9 42 
 Total number of 
species 
5 3 4 10 
*-central disc (pseudo stem), **-outermost layer of leaf 
sheaths, ***-middle layers of sheathing leaves 
 
Table: 5 Overall Percentage Colonization of endophytic 
fungi isolated on PDA 
Percentage Colonization frequency of Endophytic Fungi 
 
Sl. No Pseudostem Outer leaf 
sheath 
Inner leaf 
sheath 
Root 
Population 1 25.71% 5% 5.33% 10% 
Population 2 28.57% 7.5% 5.33% 10% 
Population 3 11.42% 5% 4% 12.5% 
Population 4 14.28% 2.5% 5.33% 12.5% 
 
 
 
Table: 6 Relative Percentage Occurrence of different 
Endophytic Fungi 
 
 
 
Note: Hyp1- Hyphomycetes, Coe2-Coelomycetes, Sf3-sterile 
forms. *-P- populations and numerical represent each 
population.   
 
Discussion: 
   Endophytic fungi are one of the most unexplored and 
diverse group of organisms having symbiotic association 
with higher life forms (Weber, 1981). They are residing 
asymptomatically in internal tissues of all higher plants are of 
growing interest as promising sources of biologically active 
agents (Salem et al 2012).  However only a few plants have 
been studied for their endophytic diversity and their potential 
to produce bioactive compounds because they occupy unique 
biological niches as they grow in so many environments 
(Strobel and Daisy, 2003). 
   In the present study four different population of U. indica 
collected from various localities of India and screened for 
endophytic fungi. The work resembles to the isolation of 
endophytic fungi from young old and senescence leaves of 
Ocimum basilicum (Gangadevi and Muthumary (2007.) 
Some Hyphomycetes forms viz., Acremonium, Aspergillus 
niger, Cladosporium, Curvularia lunata, C. brachyspora, 
Penicillium spp, Coelomycetes forms viz Colletotrichum 
falcatum, C. gleosporioides, Phoma spp, Lasidiploidea 
theobromae, Physilosticticta and many sterile forms were 
isolated as endophytes. 
   In population 1 a total of 9 endophytic fungi were isolated 
from 35 isolates in stem, 6 from 27 isolates in outer leaf 
sheath, 4 fungi from 12 isolates of inner leaf sheath and 10 
fungi from 40 isolates of roots. The isolated fungi belong to 
Hyphomycetes and Coelomycetes groups. The colonization 
frequency of endophytic fungi is more in stem 25.71%. RPO 
of endophytic fungi is more in stem 40% and in roots 42.5%. 
62.96-66.66% sterile forms dominate in inner and outer leaf 
sheaths. 
   In population 2, a total of 10 endophytic fungi were isolated 
from 40 isolates, in stem 9 from 34 isolates in outer leaf 
sheath, 4 from 6 isolates in inner leaf sheath and 10 fungi 
from 44 isolates in roots. Colonization frequency is more in 
stem 28.57% .Relative percentage occurrence of endophytic 
fungi in Hyphomycetes group is more in stem 47.5%, outer 
leaf sheath 61.76% and 50% in roots, while Coelomycetes in 
inner leaf sheath is 50%. 
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     In population 3, a total of 4 endophytic fungi were isolated 
from 25 isolates in stem, 6 from 22 isolates in outer leaf 
sheath, 3 from 10 isolates in inner leaf sheath and 10 from 48 
isolates in roots. The Colonization frequency endophytic 
fungi is more in roots 12.5% .Relative percentage occurrence 
of endophytic fungi in stem, is 40% in leaf sheaths and  roots 
sterile forms dominate. 
   In population 4, a total no of endophytic fungi in stem is 5 
from 24 isolates, 3 from 11 isolates in outer leaf sheath, 4 
from 9 isolates in inner leaf sheath and 10 from 42 isolates in 
roots. Colonization frequency endophytic fungi is more in 
stem 14.28% .Relative percentage occurrence of endophytic 
fungi in stem, leaf sheaths and  roots sterile forms dominate. 
Finally to conclude percentage colonization frequency of 
endophytic fungi is highest in stem in population 2, 28.57% 
followed by population 1, 25.71% and 14.28% in population 
4 and least in population 3, 11.42%. 
   The RPo of endophytic fungi is more in population 2 with 
47.5% of hyphomycetes in stem and 61.76% in outer leaf 
sheath and 50% in roots. While Coelomycetes 50% noticed in 
inner leaf sheath. 
   Population 1 stands second in the RPo of Endophytic fungi 
40% of Hypomycetes in stem and 42.5% in roots dominate 
where as Coleomycetes ranges from 20 to 25% in stem, leaf 
sheath and in roots. Population 3 shows 40% of Hypomycetes 
in stem only and the remaining parts dominated by sterile 
forms. 
   Population 4 is also dominated by sterile forms.Significant 
variations were detected in the colonization frequency of 
endophytic species in different populations of U. indica. The 
occurrence of sterile mycelia as endophytes needs sporulation 
by inoculating under UV or low temperature according to 
Bills (1996). The endophytic fungi composition depends on 
the host preference (Cannon & Simmons 2002; Cohon, 2006) 
   Endophytic fungi and plant symbiosis in the present study 
is valuable one as they are source of bioactive compounds. 
The endophytes of medicinal plants provide a good source for 
compounds of biological activity and endophytes are an 
untapped reservoir of potentially novel, effective drugs 
(Stierle et al., 1995).Similar studies have been made by 
Hangiao Liang Et al (2012), Abhishek Budiraja Et al (2013), 
R. Bharthidasan Et al (2011),  A. Jumpponen and J. 
M.Trappe(1998). To conclude population 1 & 2 collected 
from Yediyur and Sithampundi are rich in Endophytic fungi 
whereas 3 and 4 are dominated by sterile forms. 
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